Effects of histone deacetylase inhibitory prodrugs on epigenetic changes and DNA damage response in tumor and heart of glioblastoma xenograft.
The histone deacetylase (HDAC) inhibitory prodrugs of butyric (AN7) and valproic (AN446) acids, which release the active acids upon metabolic degradation, were studied examining their differential effects on the viability, HDAC inhibitory activity and the DNA damage response (DDR), in glioblastoma cell and normal human astrocytes (NHAs). In xenografts of glioblastoma, AN7 or AN446 given or the combination of each of them with Dox augmented the anticancer activity of Dox and protected the heart from its toxicity. In order to determine the processes underlying these opposing effects, the changes induced by these treatments on the epigenetic landscape, the DDR, and fibrosis were compared in tumors and hearts of glioblastoma xenografts. The potency of AN7 and AN446 as HDAC inhibitors was correlated with their effects on the viability of the cancer and non-cancer cells. The prodrugs affected the epigenetic landscape and the DDR in a tissue-specific and context-dependent manner. Findings suggest that the selectivity of the prodrugs could be attributed to their different effects on histone modification patterns in normal vs. transformed tissues. Further studies are warranted to substantiate the potential of AN446 as a new anticancer drug for glioblastoma patients.